A Gram-stain-negative, aerobic, yellow-coloured, motile by gliding, rod-shaped bacterial strain, designated R17H11
The genus Gramella, a member of the family Flavobacteriaceae within the phylum Bacteroidetes, was established by Nedashkovskaya, with the description of Gramella echinicola as the type species [1] . At the time of writing, the genus Gramella contains 14 species with validly published names, isolated from various marine environments, such as marine sediment (Gramella lutea [2] , Gramella oceani [3] , Gramella portivictoriae [4] ), seawater or estuarine water (Gramella aestuariivivens [5] , Gramella planctonica [6] , Gramella flava [7] , Gramella forsetii [7] ), tidal flat (Gramella aestuarii [8] , Gramella aquimixticola [9] , Gramella sediminilitoris [10] ), sea urchin (G. echinicola [1] , Gramella marina [11] ), foreshore soil (Gramella gaetbulicola [12] ), solar saltern (Gramella jeungdoensis [13] ). Some Gramella strains have been reported to be functional in producing zeaxanthin [14, 15] and decomposing polymeric organic matter, such as plant and algal polysaccharides [16] [17] [18] [19] . During our investigation of seafloor microbial communities in the Ross Sea, Antarctica, a novel bacterial strain, designated R17H11
T , was isolated from surface sediment. This paper aims to establish the taxonomic position of strain R17H11
T by using a polyphasic taxonomy approach.
The marine surface sediment, collected from the Ross Sea, Antarctica (167 54¢ 33.12 † E, 75 13¢ 49.08 † S) at a depth of 374 m in February 2016, was resuspended (1 g in 10 mL sterilized sea water) and then serially diluted. Dilutions of 100 µl 10 À6 , 10 À7 and 10 À8 were plated on marine agar (MA, BD Difco) and incubated under aerobic conditions at 4 C for 1 month. Strain R17H11 T was purified by repeated streaking on MA and routinely cultivated on MA or in marine broth (MB, BD Difco) at 25 C for 3-5 days. For long-term preservation, strain R17H11
T was stored at Collection Center), were used as references for phenotypic characterization.
Genomic DNA of strain R17H11
T was extracted by the cetyltrimethylammonium bromide method [20, 21] . The 16S rRNA gene was amplified with universal primers 27F and 1492R [22] . The PCR product was cloned into the PCR2.1 vector and sequenced by Majorbio. After assembly by using SeqMan software (DNASTAR), a nearly full-length 16S rRNA gene sequence was obtained, and its sequence similarity was determined using the EzBioCloud server (www.ezbiocloud.net) [23] . Phylogenetic trees based on 16S rRNA gene sequences of strain R17H11
T and its related species were reconstructed using MEGA 7.0.25 [24] with the neighbour-joining (NJ), maximum-likelihood (ML) and maximum-parsimony (MP) methods, after calculating the evolutionary distances by Kimura's two-parameter model [25] . Bootstrap analysis (1000 times) was conducted to evaluate the confidence of the tree topology.
The 16S rRNA gene sequence of strain R17H11
T (1496 nt) showed the highest similarity with G. forsetii CGMCC 1.15422 T (96.1 %), and lower similarities (95.9-92.6 %) with other type strains of genus Gramella, according to the alignment results from the EzBioCloud server. Phylogenetic analysis with NJ, ML and MP algorithms all indicated that strain R17H11
T clustered together with G. flava JLT2011 T and fell within the genus Gramella (Fig. 1) . The results suggested that strain R17H11 T represents a novel species within the genus Gramella.
The DNA G+C content of strain R17H11
T was 38.6 mol%, as determined by using reversed-phase high-performance liquid chromatography (UltiMate 3000; Dionex) according to the method of Mesbah et al. [26] . This value was within the range (predominantly 36.6-42.3 mol%) for type strains of the genus Gramella.
The cell morphology of strain R17H11
T was examined by using transmission electron microscopy (H7650, Hitachi), with cells grown on MA at 25 C for 5 days. Gram staining was carried out using the KOH lysis method [27] . Gliding motility was investigated as described by Bernardet et al. [28] . Growth under anaerobic conditions was tested in an anaerobic pouch (MGC; Mitsubishi) and also by stab cultivation. The temperature range for growth was tested on MA and in 216L medium (1 g sodium acetate, 0.2 g NH 4 NO 3 , 0.5 g sodium citrate, 0.5 g nutrient broth medium, 10 g peptone, 2 g yeast extract, 1 L seawater, pH 7.5) at different temperatures (4, 10, 15, 20, 25, 30, 36, 42, 47 C). Growth was monitored at 25 C in 216L medium adjusted by using the following buffers (100 mM): sodium citrate (for pH 5.0, 5.5), MOPS (for pH 6.0, 6.5, 7.0), TrisHCl (for pH 7.5, 8.0, 8.5) and CHES (for pH 9.0, 9.5, 10.0, 10.5). After sterilization, the pH of the buffered medium was verified. The salinity range for growth was evaluated in 216L medium dissolved in distilled water instead of seawater, with 0, 1, 2, 3, 4, 6, 8, 10, 12 % (w/v) NaCl. Catalase and oxidase activities were determined by bubble production in 3 % (v/v) H 2 O 2 solution and using 1 % (w/v) tetramethyl р-phenylenediamine, respectively. Production of flexirubin-type pigments was evaluated as described by Bernardet et al. [28] . Hydrolysis of Tween 20, Tween 80, tyrosine, starch, cellulose, casein and xylan was determined according to the methods described by Tindall et al. [29] . API ZYM, API 20E (bioM erieux) and Gen III Microplate (Biolog) kits were used to test phenotypic characteristics, according to the manufacturers' instructions. The detailed morphological, physiological and biochemical characteristics of strain R17H11
T are presented in Table 1 , Fig. S1 (available in the online version of this article) and the species description.
For cellular fatty acid analysis, the logarithmically growing cells of strain R17H11
T , G. echinicola KMM 6050 T , G. portivictoriae DSM 23547 T , G. flava JLT2011 T and G. forsetii CGMCC 1.15422
T were collected from the third sector of the MA plates, cultivated on MA at 25 C for 5 days. Fatty acids were saponified, methylated and extracted using the standard MIDI (Sherlock Microbial Identification System, version 6.1) protocol and analysed by gas chromatography (model 7890A; Hewlett Packard). The peaks were identified by using the Microbial Identification software package with the Sherlock MIDI 6.1 system and the Sherlock Aerobic Bacterial Database (TSBA 6.1). The major fatty acids (>5 %) of R17H11
T were summed feature 3 (17.5 %, comprising C 16 : 1 !7c and/or C 16 : 1 !6c), iso-C 15 : 0 (14.0 %), summed feature 9 (11.8 %, comprising 10-methyl C 16 : 0 and/or iso-C 17 : 1 !9c), iso-C 17 : 0 3-OH (11.8 %), iso-C 16 : 0 (7.4 %), C 17 : 1 !6c (6.9 %) and anteiso-C 15 : 0 (5.1 %). The profile of fatty acid composition of strain R17H11
T was similar to the type strains of Gramella, but could be differentiated from type strains of the related genus Salegentibacter by the proportions of iso-C 15 : 1 and presence/absence of C 15 : 0 (Tables 2  and S1 ).
The polar lipids of strain R17H11
T were extracted according to the method described by Minnikin et al. [30] , separated by using a two-dimensional thin-layer chromatogram (Silica gel 60 F254, Merck) and determined according to the method described by Tindall et al. [29] . The major lipids of strain R17H11
T comprised phosphatidylethanolamine, four unidentified lipids, an unidentified aminolipid, an unidentified aminophospholipid and an unidentified glycolipid (Fig. S2) . The biochemical characteristic of phosphatidylethanolamine as the main polar lipid is consistent with most type strains in the genus Gramella [2, 3, 5, 6, 9, 10, 12, 31] .
Respiratory quinones of strain R17H11
T were extracted and determined using reversed-phase high-performance liquid chromatography (Agilent 1200; ODS 250Â4.6 mmÂ5 µm; flowing phase, methanol: isopropanol=2 : 1; 1 ml min À1 ) according to the methods described by Collins et al. [32] and Hiraishi et al. [33] . The only respiratory lipoquinone of strain R17H11
T was menaquinone-6 (MK-6), in accordance with all the type strains in the genus Gramella [2-6, 9-13, 31].
In summary, strain R17H11
T shared the typical common features of genus Gramella, and could be differentiated from the type strains of closely related genus Salegentibacter by the phylogenetic tree, gliding motility, lack of C 15 : 0 and low proportion of iso-C 15 : 1 . Therefore, we conclude that strain R17H11
T represents a novel species in the genus Gramella, for which the name Gramella antarctica sp. nov. is proposed.
DESCRIPTION OF GRAMELLA ANTARCTICA SP. NOV.
Gramella antarctica (ant.arc¢ti.ca. L. fem. adj. antarctica southern, pertaining to the Antarctic, where the type strain was isolated).
Colonies of strain R17H11
T growing on MA after 5 days at 25 C are yellow, approximately 1 mm in diameter, circular,
Gramella aestuariivivens BG-MY13 T (KM591916)
Gramella gaetbulicola RA5-111 T (GQ857650)
Gramella sediminilitoris GHTF-27 T (KU696541)
Gramella echinicola KMM 6050 T (AY608409)
Gramella forsetii KT0803 T (CU207366)
Gramella aquimixticola HJM-19 T (KR868710)
Gramella marina KMM 6048 T (AY753911)
Gramella portivictoriae JCM13192 T (DQ002871)
Gramella lutea YJ019 T (LC025613)
Gramella aestuarii BS12 T (JF751047)
Gramella jeungdoensis HMD3159 T (GU291860)

Gramella oceani CC-AMSZ-T T (KC169796)
Gramella planctonica CC-AMWZ-3 T (KC169794) T and related taxa. Numbers at nodes indicated the bootstrap values (only values >70 % and their corresponding values generated with different algorithms are shown) based on 1000 resamplings. ., corresponding nodes recovered in the trees generated with the neighbour-joining, maximum-likelihood and maximum-parsimony algorithms; ◐, corresponding nodes recovered in the trees generated with the neighbourjoining and maximum-likelihood algorithms; ◑, corresponding nodes recovered in the trees generated with the maximum-likelihood and maximum-parsimony algorithms; ◎, corresponding nodes recovered in the trees generated with the neighbour-joining and maximum-parsimony algorithms. The 16S rRNA gene sequence of Owenweeksia hongkongensis DSM 17368 T was used as an outgroup. Bar, 0.02 substitutions per nucleotide position. ). All strains were negative for flexirubin-type pigments, a-galactosidase, b-glucuronidase, D-lactic acid methyl ester, a-fucosidase, p-hydroxy-phenylacetic acid, hydrolysis of xylan, cellulose and casein, production of indole, acid production from melibiose, sucrose, inositol and D-sorbitol. +, positive; À, negative; W, weakly positive; ND, not determined. (25) pH for growth (optimum) 6-8.5 (7-7.5) 5-9 (7-7.5) 6-9 (7.5) 6-8.5 (7. Hydrolysis of Tween 80
DNA G+C content (mol%) 38.6 36.9 § 42.1 § 36.6 § *Data from [1] . †Data from [7] . ‡Data from [31] . §Data from genome sequencing, collected from NCBI Genome database.
convex and with entire margins. The cells of strain R17H11 T are rod-shaped (1.6-2.7 µm in length and 0.5-0.7 µm in width, Fig. S1 ), Gram-stain-negative, motile by gliding and strictly aerobic. Growth occurs at 4-36 C (optimum [25] [26] [27] [28] [29] [30] C), at pH 6.0-8.5 (optimum 7.0-7.5) and in the presence of 0-8 % (optimum 3 %, w/v) NaCl. Flexirubin-type pigments are absent. Positive for oxidase, catalase and hydrolysis of starch, Tween 20 and Tween 80. Negative for hydrolysis of tyrosine, cellulose, casein and xylan. In API ZYM strips, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphtol-AS-BL-phosphoamidase, b-galactosidase, a-glucosidase (weak), b-glucosidase, N-acetyl-b-glucosaminidase and a-mannosidase; negative for agalactosidase, b-glucuronidase and a-fucosidase. In API 20E strips, positive for b-galactosidase, but negative for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, urease, gelatinase, tryptophan deaminase, production of H 2 S, indole and acetoin (Voges-Proskauer reaction); acid is not produced from glucose, mannitol, inositol, sorbitol, rhamnose, sucrose, melibiose, amygdalin and arabinose. Of the substrates in Biolog Gen III microplates, positive for dextrin, maltose, trehalose, cellobiose, gentiobiose, sucrose, turanose, stachyose, raffinose, lactose, melibiose, The type strain, R17H11
T (=GDMCC 1.1208 T =KCTC 52925 T ), was isolated from surface sediment of the Ross Sea, Antarctica. The DNA G+C content of the type strain is 38.6 mol%. 
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